We compared the clinical value of information on free testosterone as measured with the Coat-A-Count (Diagnostic Products Corp.) radioimmunoassay kit involving a ligand analog with that of total testerosterone, the free-androgen index, and free testosterone calculated from concentrations of testosterone, sex-hormone-binding globulin, and albumin, in hirsute women, pregnant women, oral-contraceptive users, women with thyroid disease, and epileptic women taking phenytoin. Total testerosterone, the free-androgen index, calculated free testosterone, and free testosterone by RIA were increased in 41-68% of hirsute women. Values for free testosterone increased in the first and third trimesters of pregnancy but remained within normal limits in all non-hirsute groups. Total testosterone was increased in patients having increased sex-hormone-binding globulin, whereas the freeandrogen index and, to a lesser extent, calculated free testosterone were significantly decreased. Free testosterone measured by analog AlA not only has greater diagnostic efficiency than total testosterone, it also is technically simpler to determine than the free-androgen index and calculated free testosterone.
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Total testosterone (T) in blood is bound to three plasma proteins: sex-hormone-binding globulin (SHBG), albumin, and corticosteroid-binding globulin. ' In women, about 1% of the total hormone circulates as the unbound or "free" hormone (if) (1) (2) (3) . Most endocrine laboratories measure T as the first step in investigations of women with suspected abnormal androgen status. However, variations in concentrations of the major binding protein, SHBG, influence the concentration of T and thus make it difficult to interpret results of a measurement of T (4). SHBG concentrations increase during pregnancy, oral-contraceptive usage, hyperthyroidism, and the administration of anti-epileptic drugs. SHBG may decrease in hypothyroidism, obesity, or androgen excess (5).
Because free testosterone is independent of the changes in SHBG (1), it would therefore appear to be a more appropriate analyte for investigation of androgenicity than T. Unfortunately, direct methods for if are complex and timeconsuming and thus unsuited for routine use in the diagnostic laboratory (6) . An alternative assessment of if, the freeandrogen index (FAI, a measure of T corrected for abnormalities in SHBG binding), has been devised for routine diagnostic evaluation of androgen status (7, 8) .
Another approach is to use mass-action equations to calculate fT (cfT) from the concentration of T, SHBG, and albumin, and the association constants for binding of T to the two binding proteins (9) .
Recently, the Diagnostic Products Corporation (DPC; Los Angeles, CA 90045) has produced a commercial fT kit ("Coat-A-Count"), designed to measure IT simply and rapidly through use of an analog tracer purported not to bind to plasma proteins. We compared the diagnostic efficiency of T, FM, cfT, and if by RIA in hirsute patients and in subjects wih abnormal binding of SHBG.
Materials and Methods

Procedure
Sera were separated and stored at -20 #{176}C until assayed. Freezing and thawing was done only once, so as to minimize its effect on measured SHBG concentrations (10). T was determined with the "RIA-mat" testosterone kit 
Statistical Analysis
We used the x2 goodness-of-fit test to check the values for gaussian distribution (12), and Pearson's correlation coefficient (r) to show the degree of linear association among the different variables. For statistical analyses of differences between groups of subjects, we used Student's unpaired ttest and the Mann-Whitney U-test (13), respectively, for data with a gaussian or non-gaussian distribution.
A Pvalue of 0.05 was considered significant. Diagnostic efficiency (the percentage of all results that are true results), sensitivity (the percentage of true positives in persons with the disease), and specificity (the percentage of true negatives in persons without the disease) were calculated as described by Galen and Gambino (14). 
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r value that, in some patients, hirsutism could be the direct consequence of increased sensitivity of the skin to androgens (3). The study of Manni et al. (18) supports the conclusion that albumin-bound T, as well as the free fraction, is biologically active. Furthermore, a study on the theoretical and clinical effects of increasing testosterone concentration on its binding to SHBG and albumin suggests that non-SHBG-bound testosterone may be the optimal marker for androgen concentrations in women (19) . Thus a further explanation for the normal values of if in hirsute women could be that IT methods, by not measuring the albumin-bound T, underestimate the total pool of hormone available for transport into tissues. This view has stimulated our interest in the theoretical calculation of if (cif), which takes into account the albumin concentration. However, we found good correlations of cIT with T (r = 0.88, P <0.01) and SIIBG (r = -0.05, P <0.05) but not with albumin (r = -0.11, P not significant) in hirsutism, which implies that changes in albumin concentration, although Pregnancy. T progressively increased during pregnancy, whereas SHBG values reached a maximum during the second trimester. By the third trimester the mean T concentration was 333% of the non-pregnant reference mean, and the mean SHBG concentration had increased even more, to 521% of the non-pregnant mean. The net result was a decline in the FM. This disproportionate increase in T as compared with SHBG is further reinforced by examination of the relationship between T and SHBG in control women and in the three trimesters of pregnancy, best described by a power-curve fit yielding the equation SHBG = 59.8 (T)#{176} (r = 0.44, P <0.001). Table 1 shows that, for the combined pregnant population, the diagnostic specificity of IT by analog RIA was superior to T but poorer than that of either FM or cIT. Women being treated with phenytoin. In this group, values for SHBG were significantly higher (P <0.00 1) than normal (248% of the reference mean), whereas those for T were similar to those for the control group; the net change was a decrease in FM (P <0.001). Values for cIT were also decreased by therapy with phenytoin (P <0.05) but not to the same extent as FM. Similarly, Dana-Haeri et al. (24) found that T concentrations were normal despite phenytoininduced increases in SHBG, but they observed a decrease in IT concentration, probably attributable to a combination of increased binding to higher concentrations of SHBG and increased phenytoin-induced hepatic disposal of testosterone (25) reports (6, 22) and to those measured by direct assay (26). Cheng et al. (27) similarly reported a negative mean bias (-76%) for the DPC method compared with an equilibrium dialysis method. This would suggest that the "reference method" against which the standards in the DPC kits are calibrated is different from that used by others. The significant but low correlations between if by analog RIA and T, FM, and cif, for the combined population, support independent principles for IT and the other measurements of testosterone. This is reinforced by examination of the correlation coefficients between four estimates of androgenicity in separate patient groups (Table 2 ).
In conclusion: assays of IT by analog RIA and T are relatively simple, compared with FM and cif, which, as part of their estimation, involve performing two and three separate tests, respectively. The slightly better overall diagnostic efficiency of fT by analog RIA (79.3%) compared with T (73.2%) suggests that the former could replace T as a screen for abnormal androgen status. 
